Objective: To describe the food habits of Swedish adolescents 14±15 y of age. To analyse the connection between food habits and socioeconomic circumstances and background factors. Design: Cross-sectional survey using a Food Frequency Questionnaire including questions on meal patterns. Setting: The city of Go Èteborg and the County of A È lvsborg, Sweden 1996. Subjects: Pupils in the 8th grade in all schools in the city of Go Èteborg and the County of A È lvsborg were in February 1996 invited to participate. The study comprised 7605 pupils. The drop-out rate was 14.4% (n 1280). Results: The adolescents had an infrequent consumption of vegetables and fruits and they had a daily consumption of sweets. Cereals, dairy products and snacks: buns, wafers, soft drinks, ice cream and potato crisps were consumed more than once a day. Thirty percent of the girls and 20% of the boys did not eat breakfast every day. The free school lunch was eaten daily by 50% of the boys and 30% of the girls, the remainder ate some type of snack. A negative correlation was found between smoking and the frequency of vegetable consumption. Pupils from areas with high socioeconomic status more often ate breakfast and lunch and the boys more often ate dinner compared to adolescents from areas with low socioeconomic status. Conclusions: An irregular meal pattern as well as snack consumption and smoking were common, especially among girls in areas with low socioeconomic status. Sponsorship: The city of Go Èteborg and the County Council of A È lvsborg. Descriptors: adolescents; food habits; socioeconomic status
Introduction
During adolescence young people are very easily in¯u-enced by their peers, advertisements and changes in society. Their lifestyle, including their food habits, will be affected. Many studies have shown that children's and adolescents' food habits are in¯uenced by the socioeconomic conditions of the family (Samuelson et al, 1971; Hagman et al, 1986) . In a rapidly changing society, attitudes to food items, meal patterns, physical activity and smoking change need to be observed.
Two dietary surveys among 14, 15 and 17-y old adolescents in Sweden has recently published, one from a university town in the north (Bergstro Èm et al, 1993) and the other from a city and an industrial town in the mid-west of Sweden (Samuelson et al, 1996) . In both these studies, it was shown that the adolescents had a frequent consumption of snacks and snack-meals. However, socioeconomic factors seemed not to have such a great impact on food habits as in earlier studies among Swedish children up to 13 y of age. In the present study, the total population of pupils in the 8th grade (14±15 y of age) living in the city of Go Èteborg and the County of A È lvsborg was studied, giving an opportunity to incorporate adolescents from different socioeconomic areas, both from a large city and from towns of different sizes as well as from rural areas.
Aims of the study
(1) To describe the food habits and meal pattern among pupils in the 8th grade of the elementary school, born in 1981 or 1982 being of 14±15 y of age. (2) To analyse the relationship between food habits and meal patterns and lifestyle factors. (3) To relate food habits and meal patterns to socioeconomic conditions. (4) To asses whether a simpli®ed food frequency questionnaire (FFQ) gives suf®ciently reliable results to be used in health education.
Methods

Sample
All 9238 pupils in the 8th grade in the city of Go Èteborg and the County of A È lvsborg, both situated in the west of Sweden, were invited to participate and to answer a questionnaire about their food habits. Pupils from two schools were excluded (n 353), one because it had no geographically de®ned catchment area and the other because it was situated in a new administrative area from which it was not possible to get socioeconomic data. The participation rate was 85.6%. The main reasons for non-participation were sickness and other school activities. Rejected forms, for example, uncompleted or obviously¯ippant questionnaires, were included in the non-participation group. Altogether 7605 pupils delivered a complete eligible questionnaire. The internal drop-out rate, that is those not answering individual questions, was between 0 and 1%. The number of individuals answering different questions could therefore vary.
The study was performed in the schools during the ordinary lesson in home-economics February 1996. The teachers were informed one month beforehand personally by two dieticians and instructed in how to ®ll in the questionnaire about food habits. In order to test the reliability, eight schools within the study area were selected as being representative of different socioeconomic conditions and geographic settings (urbanarural). In each school, one class was selected at random and all pupils in these classes (n 206) were interviewed one month after the main study by four dieticians trained in dietary interview techniques. Height and weight were assessed in these adolescents by conventional measurement techniques. There were no nonresponders in this group.
Food frequency questionnaire A food frequency questionnaire (FFQ) was used which in principle was the same as that used in the recent study among 15 y olds in Sweden (Samuelson et al, 1996) . The questionnaire consisted of 29 questions concerning how often the adolescents consumed different foods. It also contained another 27 questions about meal patterns, different aspects of food habits and a further 22 questions on background factors, altogether 78 items. (The questionnaire is available on request from Go Èsta Samuelson, Department of Clinical Physiology, University Hospital, S-75185 Uppsala, Sweden).
The FFQ had nine alternative answers ranging from never to several times daily. The frequencies were reduced to four alternatives: seldom, several timesamonth, several timesaweek and daily or more often. In the analysis, the answers to the 29 questions in the FFQ were classi®ed in terms of eight groups of foods: vegetables, fruit and juice, potatoes and roots, milk and dairy products, meat, ®sh and eggs, bread and cereals, fat, sweets. Each group had one to four food items. Their content is obvious by their names except for sweets. This group comprised: marmalade, soft drinks, ice-cream and jam.
The food item in the group that was eaten most frequently decided how often the pupil ate the foods in that particular group. This was dichotomised at the second alternative, that is eating more often than several times per month or less.
A miscellaneous group remained. From this two items were chosen as examples: confectionery which was dichotomised at eating daily and potato crisps, which was dichotomised at eating almost daily (4±6 times a week).
The questionnaire included the question (money):`How much money do you spend per week on buying confectionery, potato crisps, soft-drinks, or ice-cream?'. Six alternatives were given, dichotomised at 13 USDaweek.
Meal pattern
Breakfast habits were analysed from the answer to the question:`How many times a week do you eat breakfast?' This was dichotomised at more or less than 3 d a week.
Lunch habits:`How many times a week do you eat school lunch?' The answers were dichotomised at more or less than two times a week.
Dinner:`How many times a week do you eat dinner?' The answers to the question were dichotomised at more or less than three times a week.
Fast food:`How often do you eat hamburgers, kebab or hot dogs?' The answers to the question were dichotomised at more or less than four times a week.
Anthropometric data
Questions about weight, and height were included and BMI was calculated from these values. Overweight was de®ned as BMI b 25.0 kgam 2 .
Backgroundalifestyle questions
Physical condition was de®ned by the answer to the question:`How ®t do you think you are?' with ®ve alternatives ranging from un®t to very ®t.
Smoking habits were classi®ed from the answer to the question:`Do you smoke?', with two possible answers: yes or no.
Knowledge was assessed from the answer to the question:`Do you think you know how to eat?', with two alternatives (yes or no).
Ecological analysis
Each school has a de®ned catchment area consisting of an administrative area (municipality or city administrative area). There are 39 administrative areas. The number of pupils from each area varies from 27±869.
Each of these areas was characterised by an index composed of the sum of the standardised values of the log of % low income (`14 533 USD: upper limit of the lowest quintile in Sweden) among men aged 25±64 y in 1992, % with low education (having completed nine years of formal education or less) in the population 20±64 y of age in 1995 and % of employed persons 20±64 y of age working at least 10 h per week in 1990. Data were extracted from Statistics Sweden database (Statistics Sweden, 1988) .
The standardisation was done using data from all Swedish municipalities and the 21 administrative areas in Go Èteborg 307 areas. The method was recently used in another study (Elme Ân et al, 1995) .
Questionnaire vs interview
The results from the self-administered food frequency questionnaire (FFQ) and the questions about meal patterns and the other attitude questions were compared with the results from the interviews of 206 pupils in eight schools performed one month after the collection of the FFQs in the schools. Complete agreement between the answers was found in 70 out of 78 questions and no signi®cant differences existed between the self-reported weight and height ®gures and the actual measurements. Most of the nonagreements (7 of 8 differing questions) were judged to be due to poor phrasing of the questions. These eight questions were not used in the analysis. In the interview situation the adolescents stated that they more often consumed milk, meat and vegetables compared to their answers according to the FFQ. These differences, however, were not signi®-cant.
Statistical methods
Con®dence intervals are calculated as Fleiss quadratic 95% intervals. The computer program used was EPIINFO 1 (Dean et al, 1994) .
In the stepwise multiple regression analysis weight, height and BMI were used as dependent variables and sex, smoking, physical condition and knowledge as independent variables. P`0.001 was used as the inclusion Stepwise multiple logistic regression using EGREG 1 was performed using P`0.001 as the inclusion criterion (Egret computer program, 1993 ).
Pearson's correlation coef®cient was calculated between the socioeconomic index and the percentage of pupils in each sex separately except for percentage of pupils with overweight (since they were so few, it was judged meaningless to separate the sexes). Each value was weighted with the number of pupils from that area. P`0.01 was considered to be signi®cant. The computer program used was SYSTAT 1 .
Results
Reliability
According to our experience from other lifestyle studies, adolescents try to answer questionnaires honestly. Very few questionnaires were excluded because of¯ippant answers. The non-participation rate was 14.4%, the main reasons being sickness or other school activities. Even if the dropouts represented extremes, the mean results would change very little. The internal loss, that is pupils not answering single questions, generally has little importance, being 0± 1% of respondents.
To test the reliability, the answers from the questionnaire were compared with those to the same questions put one month later in an interview. Answers from these two occasions showed complete agreement for 70 out of 78 questions. Most of the non-agreement (7 of 8 disagreements) was judged to be due to poor phrasing of the questions. Self-reported weight and height and actual weight and height also showed good agreement.
The reliability and participation rate, in our judgement, thus make the results reliable enough for an analysis of adolescent food habits and meal patterns in the population concerned.
Anthropometry
The distribution of BMI for both sexes is presented in Figure 1 . The prevalence of overweight, de®ned as BMI b 25, was 4.8% among boys and 3.9% among girls.
Frequency of food consumption
Vegetables were sparsely consumed. In the city, 37% of the boys and 45% of the girls included them in their daily consumption, compared to 25% of the boys and 35% of the girls in the country (Figure 2) .
Milk, fats and bread were consumed daily as were sweets and confectionery, and the consumption pattern was approximately the same in the city and the county. As an example, we have chosen to show the daily consumption of soft drinks (Figure 2 ).
Meal pattern
The daily meal pattern in both sexes is shown in Figure 3 . About 20% of the boys and 32% of the girls did not eat breakfast daily, and the free school lunch was eaten daily by 49% of the boys and 39% of the girls. The rest ate snacks or milk, corn¯akes or sandwiches instead. Dinner in the evening was eaten by 75% of the boys and 62% of the girls.
Meal pattern and smoking
The prevalence of smoking was 8% among the boys and 14% among the girls. In another study in the same region we have found that one year later, at 15 y of age, 18% of the boys and 30% of the girls were smokers (Ho Èglund et al, 1998) . The relationship between smoking and having breakfast is illustrated in Figure 4 . Sixty-®ve percent of the boys who were smokers ate breakfast every day, compared to 83% of the non-smokers, and among girls the ®gures were 38% and 73% respectively. 
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Stepwise multiple regression analysis Signi®cant correlation between weight, height and BMI on the one hand and sex and the adolescents' own opinion of their physical condition were found ( Table 1 ). The explanatory power is low, however a maximum of 10% (R 2 0.10) of the variation of height is explained by sex. The other predictors used, smoking and knowledge, did not show any signi®cant relationship to weight, height or BMI.
Stepwise multiple logistic regression
The relationships between sex, knowledge about food habits, physical condition and smoking on the one hand and frequency of consumption of different foods on the other are listed as odds ratios and con®dence intervals in Table 2 . The girls tended to eat healthier food, for example, vegetables, more often (OR 1.60) than the boys. However, their meal pattern was more irregular; they often skipped breakfast and dinner and they did not compensate by eating fast food (OR 0.44), unlike the boys.
Besides sex, smoking was found to be a powerful predictor of eating habits. Non-smoking boys (OR 0.34) with good knowledge (OR 2.17) more often ate breakfast (OR 0.50) than smoking girls. The largest OR-value (OR 4.35) was for smoking. For example, smoking boys with poor knowledge (OR 0.57) spent more money on junk foods (0.48).
Ecological analysis
The results of the ecological analysis are shown in Table 3 . Socioeconomic index was a powerful predictor of breakfast-eating in both boys and girls, r 0.496 and r 0.613 respectively: the higher the socioeconomic index, the better breakfast habits (Figure 5 ). For boys this is also true for eating dinner every day (r 0.493).
It was also found that boys from areas with higher socioeconomic status more often consumed vegetables (r 0.490) and bread (r 0.418). The girls from areas with higher socioeconomic status more often reported a daily consumption of milk, cheese and bread. Girls from areas with lower socioeconomic status had a higher daily consumption of potato crisps, fruit-juice and meat, ®sh and egg.
Discussion
Food habits
Results from the FFQ show good agreement with other studies (Samuelson et al, 1996; Bull, 1988) . The adolescents had a low and infrequent consumption of vegetables and fruits. They ate sweets and confectionery very often. Boys and girls had similar habits, but the small differences point to healthier consumption habits among the girls as they more often ate vegetables and consumed less sweets. Boys generally had higher food intake than girls. Similar Figure 4 Proportion and 95% con®dence interval of smoking and nonsmoking Swedish adolescents 14±15 y of age who eat breakfast`3 timesa week (n 7546). (Anderson et al; Frost-Andersen et al, 1995; Ra Èsa Ènen et al, 1985; Ra Èsa Ènen et al, 1991; Michaud et al, 1991) . The meal pattern was the most disturbing ®nding in this study: 20% of the boys and more than 30% of the girls did not eat breakfast daily. There were large variations, however. It is also astonishing that only 50% of the adolescents ate the free school lunch every day. Although this is partly compensated for by eating bread and milk, the meal patterns have to be discussed with the people concerned, that is the pupils, school staff and parents.
Socioeconomic factors
Adolescents from areas with lower socioeconomic status have a more irregular meal pattern than young people from higher status areas. A curious fact is that girls from areas with lower socioeconomic status more often ate meat, ®sh and egg. This group consists of six food items: meat (not on bread), sausages (not on bread), meat and sausages on bread, ®sh, eggs and liver. Of these six items, girls from areas with lower socioeconomic status more often consumed meat (not on bread) and egg. The correlation coef®cients were À0.643 (P`0.000) and À0.535 (P 0.003).
Lifestyle factors
Food habits and meal patterns obviously differ between the sexes, girls having a better choice of foods but boys having more regular food habits. The age of the adolescents in this study was 14±15 y. In this age group girls smoked considerably more than boys. This has been shown in other Swedish studies (Ho Èglund et al, 1998) . Smokers have more unhealthy food habits than non-smokers which also has been shown in a study of adults from Finland (Pra Ètta Èla et al, 1998) . Adolescents from areas with low socioeconomic status more frequently included potato crisps in their daily consumption and they also spent more money on sweets and had a less strict meal pattern, above all seldom eating breakfast. In some cases, there is a marked difference between city and county: vegetables were eaten more frequently by the adolescents in the city compared to the county, probably due to easier access and a larger variation in the city but probably also because of more traditional food habits in the county.
Information and health education
The study was initiated because of the growing knowledge of the importance of foods for health and a wish to demonstrate this in the health education in schools. The study in itself was seen as an educational effort, and was welcomed and accepted in all schools. One reason for performing the study in the 8th grade was to give the home economics teachers in the schools and the pupils the results for discussion before the end of the 9th grade of the compulsory school. The FFQ was printed so that a carbon copy could be kept by the pupil. The material was intended to be used in discussions on food habits. Many used the pupils' own copy for a problem-based analysis, for example for individual analysis of the nutritional intake and food choices. It has been shown in many intervention studies of food habits in children and adolescents, recently reviewed by Koivisto & Sjo Ède Ân, 1997 , that the results are short-lived. However, the best results according to many of the reviewed intervention studies were achieved by an individual approach. Using the adolescents' own individual descriptions of their food habits in school health education, should make it easier for the pupils to understand the connection between their food habits and their health now and in the long run.
To in¯uence lifestyle factors, and to make the pupils choose good foods and eat regular meals, is in this age group partly society's responsibility. The pedagogical method is of great importance. For future studies, a slightly revised FFQ has been constructed in which the questions which the analysis proved to be poorly phrased have been replaced. The pupil's own report of his or her habits, a subsequent discussion with added knowledge and individualised analysis of food choices and nutritional logistics is close to problem-based learning. This has been shown to in¯uence behaviour and is becoming the recommended health education method in schools. To be considered as signi®cant a value of P`0.01 was chosen and are marked with bold ®gures. Food habits in Swedish adolescents D Ho Èglund et al
